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Single Large Motor Unit Action-potentials in Myopathies by E D R Campbell MRCP (London)
The characteristic electromyographic finding in myopathy is the disintegrated motor unit pattern (Fig 1) . This consists of an excessive number of motor unit potentials with diminished duration and amplitude, with an increase of polyphasic forms (Kugelberg 1949) . A further characteristic of a myopathy is the retention of a full interference pattern of the motor unit potentials on full volition except in the most severe cases. These changes indicate dysfunction of a significant proportion of the muscle-fibre complement in each motor unit. This dysfunction may occur as a result of primary muscle-fibre degeneration (muscular dystrophy and polymyositis), or in. those conditions in which there appears to be interference with the normal excitability of either the motor end-plate or muscle fibre, as in familial periodic paralysis, myasthenia gravis and bretylium therapy A. B =c in susceptible individuals (Campbell & Montuschi 1960) .
This disintegrated pattern characteristic of the myopathies is in sharp contrast with that found in lesions of the lower motor neurons, where the action potentials are norinal or greater than normal and the interference pattern on full volition is markedly reduced because of the total inactivity of the denervated motor units. This paper describes 6 patients, all of whom undoubtedly had either muscular dystrophy or polymyositis and yet whose predominant electromyographic patterns showed single large units suggesting a diagnosis of a neuropathic lesion. In each case, there was clinical and histological evidence for the diagnosis of myopathy.
Technique and Results
The electromyograms were recorded on equipment of conventional design, using concentric needle electrodes. The inuscles tested were always ones affected clinically and in most.cases (Cases 1, 3, 4 and 5) were those from which a biopsy The electromyographic patterns from Cases 1 and 2 are shown in Fig J and from Case 3 in Fig 2: the reports on the remaining cases are given below. In every case in the series the pattern recorded was on maximal volitional effort. The adults in this series were re-examined and after an extensive search a typical myopathic pattern was eventually found in other muscles, as shown in Fig 2. Nevertheless, it must be stressed that these muscles were not among those most obviously weak and wasted.
Discussion
These findings of residual single large motor unit potentials have been alluded to briefly by Heathfield & Williams (1960) and our Cases 1, 2 and 4 refer to Cases 19, 21 and 4 of their series. Pinelli & Buchthal (1953) studied the variation in amplitude and duration of action-potentials in dystrophic muscle and found that one group of 5 patients with a high familial incidence of dystrophy had potentials of normal or increased duration and increased amplitude. The increase of duration was slight (a peak distribution at 6 msec compared with a normal of 4 msec), but they found amplitude increased to + 130% of norinal though the largest potential illustrated is only 800 pV. The same authors in another paper (Buchthal & Pinelli 1953) made similar measurements in patients with polymyositis and found a universal decrease in duration with little change in amplitude. The discussion in both papers is confined to possible mechanisms of shortening and diminution of action-potentials.
In this series two factors were constantly present in each patient: firstly, the disease was of long standing when the electromyogram was performed, and secondly each biopsy report showed evidence of considerable fibrosis (Fig 3) . Thus in one patient (Case 2) intramuscular nerve fibres could be seen enmeshed in fibrous tissue, this apparently causing superadded neurogenic muscular atrophy. The presence of discrete motor unit action-potentials on full volition suggests that the great-majority of the motor units in the muscle have degenerated leaving a few, relatively intact units. Why these should have been spared by the myopathic process is difficult to explain but this seems possible as normal outlines were seen in Cases 1, 2, 5 and 6, though in Cases 3 and 4 the potentials were highly polyphasic. The large amplitude of the action-potentials may be due to an electrical artifact, the amount of fibrosis decreasing the conductivity around the remaining motor units and thus increasing both amplitude and duration. It is known that fibrous tissue loses water as it ages and this again helps to explain why these findings occur in long-standing cases. The possible sequence of events therefore may be summarized as follows: progressive destruction of muscle-fibres with replacement by fibrous tissue; -fibrous tissue enmeshing motor nerve fibres thus completing the destruction of motor units; surviving motor units now in low volume-conductor giving large amplitude action-potentials. These findings can thus cause a serious error in diagnosis. This error can probably be avoided by investigation early in the course of the disease and by searching a wide range of muscles, for the finding of a full interference pattern of disintegrated potentials (Fig 2) excludes a neuropathic lesion. An important source of error will remain in children where a restricted search must necessarily be made.
